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(57) ABSTRACT

A heat exchanger for an indoor unit of an air conditioner,
including at least a housing (1) having an air inlet (15) and an
air outlet (16), a cooling coil (3), and a centrifugal blower (4)
having an air exit (17), a volute housing (5), a motor (6) and
a centrifugal wind wheel (7). The cooling coil (3) and the
centrifugal blower (4) are disposed in the housing (1). The air
inlet (15) and the air outlet (16) are disposed on both ends of
the housing (1). The cooling coil (3) is disposed at the back of
the air inlet (15). The centrifugal blower (4) is disposed at the
back ofthe cooling coil (3). The air exit (17) of the centrifugal
blower (4) is connected to the air outlet (16) of the housing
(1). The motor (6) is an external rotor motor and fits in the
center of a cavity in the centrifugal wind wheel (7). A left air
intake (11) and a right air intake (12) are formed on both sides
of the volute housing (5). The heat exchanger features large
air input and air output, and high blowing efficiency.

4 Claims, 7 Drawing Sheets
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1
HEAT EXCHANGER FOR AN INDOOR UNIT
OF AN AIR CONDITIONER

CROSS-REFERENCE TO RELATED
APPLICATIONS

Pursuant to 35 U.S.C. §119 and the Paris Convention
Treaty, this application claims the benefit of Chinese Patent
Application No. 201020152174.7 filed on Mar. 30, 2010, the
contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a heat exchanger for an indoor unit
of an air conditioner.

2. Description of the Related Art

Most heat exchanger systems for indoor units for air con-
ditioners in the market each comprise a housing, an air filter,
cooling coils, and a centrifugal blower. The centrifugal
blower comprises a volute housing, a motor, a centrifugal
wind wheel, a motor bracket and a housing bracket. The
housing bracket is connected to and supports the volute hous-
ing. The motor is connected to the centrifugal wind wheel and
disposed in the volute housing. As shown in FIG. 1, a pair of
air intakes 2 is disposed on both sides of the volute housing 1.
A motor 3 is disposed at one air intake on one side and the
other air inlet is impending.

Problems with the structure include the following: the
motor 3 is disposed on the air intake on one side, which blocks
the air intake 2 to some extent and increases overall wind
resistance; in addition, one end of a rotating shaft of the motor
3 is connected to the center of the centrifugal wind wheel 4
and thus driving the centrifugal wind wheel 4 to rotate, and
the centrifugal wind wheel 4 mainly inhales airflow from the
other air intake on the other side, which causes small air input,
non-uniform intake on both sides, and high probability of
resonance, and thus severely affecting air-intake and resulting
in low blowing efficiency of the heat exchanger for the indoor
unit of the overall air conditioner.

SUMMARY OF THE INVENTION

In view of the above-described problem, it is one objective
of'the invention to provide a heat exchanger for an indoor unit
of an air conditioner that is capable of addressing the above-
mentioned problems, and features laminar and balanced air-
intake, large air output, high blowing efficiency, small vibra-
tion noise, and low cost.

To achieve the above objectives, in accordance with one
embodiment of the invention, provided is a heat exchanger for
an indoor unit of an air conditioner, comprising a housing
having an air inlet and an air outlet, a cooling coil, and a
centrifugal blower having an air exit, a volute housing, a
motor and a centrifugal wind wheel.

The cooling coil and the centrifugal blower are disposed in
the housing. The air inlet and the air outlet are disposed on
both ends of the housing. The cooling coil(s) is/are disposed
at the back of the air inlet. The centrifugal blower is disposed
at the back of the cooling coil. The air exit of the centrifugal
blower is connected to the air outlet of the housing. The motor
is an external rotor motor and fits in the center of a cavity in
the centrifugal wind wheel. A left air intake and a right air
intake are formed on both sides of the volute housing.

In a class of this embodiment, the motor comprises a rotat-
ing shaft and a bracket.
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2

In a class of this embodiment, both ends of the rotating
shaft are disposed on the bracket, and the bracket is disposed
at the left air intake and the right air intake of the volute
housing.

In aclass ofthis embodiment, a flange is disposed at the left
air intake and the right air intake, and on the volute housing.
One end of the bracket is connected to the flange, and the
other end thereof is connected to an end of the rotating shaft
of the motor whereby hanging the motor and the centrifugal
wind wheel in a cavity of the volute housing.

In a class of this embodiment, the bracket comprises a
connecting part, a receiving part, and a supporting part, and
the supporting part operates to connect the connecting part to
the receiving part.

In a class of this embodiment, a shaft sleeve is disposed on
outer wall of the end of the rotating shaft, and the connecting
part is directly welded on the shaft sleeve.

In aclass of this embodiment, the flange, the receiving part
of the bracket, and the volute housing are fit with each other
via bolts.

In a class of this embodiment, the supporting part of the
bracket is in the shape of a distorted sheet.

In aclass of this embodiment, an air filter is disposed at the
air inlet.

In a class of this embodiment, the cooling coil is V-shaped.

Advantages of the invention include the following:

1) structure of the heat exchanger for the indoor unit of the
air conditioner is reasonable, the left air intake and the
right air intake are disposed on both sides of the volute
housing of the centrifugal blower, and the motor and the
centrifugal wind wheel are hang in the volute housing
via the bracket, and thus the left air intake and the right
air intake are not blocked, and overall wind resistance is
small; the centrifugal wind wheel inhales airflow from
the left air intake and the right air intake simultaneously,
which ensures fluent and balanced air-intake from both
sides thereof, increased air input and air output, small
probability of resonance, and high blowing efficiency of
the heat exchanger for the indoor unit of the air condi-
tioner;

2) supporting part on the bracket is in the shape of a dis-
torted sheet, which increases toughness and joint
strength of the supporting part, and improves structural
strength of the bracket without increasing thickness of
the bracket or adding a reinforcing rib, reduces consum-
ables of the bracket and structural cost; and

3) the motor is an external rotor motor and fit in the center
of'the cavity in the centrifugal wind wheel, and the motor
is supported by both ends of an output shaft, which
ensure a large output torque of the motor, small vibration
and noise, and stable operation.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is aschematic view of a heat exchanger for an indoor
unit of an air conditioner in the related art;

FIG. 2 is a cross-sectional view of a heat exchanger for an
indoor unit of an air conditioner of the invention;

FIG. 3 is a schematic view of FIG. 2;

FIG. 4 is a solid diagram of a centrifugal blower of a heat
exchanger for an indoor unit of an air conditioner of the
invention;

FIG. 5 is a schematic view of a centrifugal blower of a heat
exchanger for an indoor unit of an air conditioner of the
invention;

FIG. 6 is another schematic view of FIG. 4 from another
angle; and

FIG. 7 is a schematic view of a bracket of the invention.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

Further description of the invention will be given below in
conjunction with specific embodiments and accompanying
drawings.

As shown in FIGS. 2, 3, 4 and 5, a heat exchanger for an
indoor unit of an air conditioner of the invention comprises a
housing having 1 an air inlet 15 and an air outlet 16, a cooling
coil 3, and a centrifugal blower 4 having an air exit 17, a
volute housing 5, a motor 6 and a centrifugal wind wheel 7.

The cooling coil 3 and the centrifugal blower 4 are dis-
posedinthe housing 1. The air inlet 15 and the air outlet 16 are
disposed on both ends of the housing 1. The cooling coil 3 is
disposed at the back of the air inlet 15. The centrifugal blower
4 is disposed at the back of the cooling coil 3. The air exit 17
of'the centrifugal blower 4 is connected to the air outlet 16 of
the housing 1.

The motor 6 is an external rotor motor and fit in the center
of'a cavity in the centrifugal wind wheel 7, and a left air intake
11 and a right air intake 12 are formed on both sides of the
volute housing 5.

As shown in FIGS. 2-7, the motor 6 comprises a rotating
shaft 10 and a bracket 8. Both ends of the rotating shaft 10 are
disposed on the bracket 8, and the bracket 8 is disposed at the
left air intake 11 and the right air intake 12 of the volute
housing 5.

A flange 13 is disposed at the left air intake 11 and the right
air intake 12, and on the volute housing 5. One end of the
bracket 8 is connected to the flange 13, and the other end
thereof is connected to an end of the rotating shaft 10 of the
motor 6 whereby hanging the motor 6 and the centrifugal
wind wheel 7 in a cavity 9 of the volute housing 5.

The bracket 8 comprises a connecting part 81, a receiving
part 82, and a supporting part 83, and the supporting part 83
operates to connect the connecting part 81 to the receiving
part 82.

A shaft sleeve 14 is disposed on outer wall of the end of the
rotating shaft 10, and the connecting part 81 is directly
welded on the shaft sleeve 14.

The flange 13, the receiving part 82 of the bracket 8, and the
volute housing 5 are fit with each other via bolts.

The supporting part 83 of the bracket 8 is in the shape of a
distorted sheet.

An air filter 2 is disposed at the air inlet 15.

The cooling coil 3 is V-shaped.

The motor 6 and the centrifugal wind wheel 7 are hang in
the volute housing 5 via the bracket 8, and thus the left air
intake 11 and the right air intake 12 are not blocked, and
overall wind resistance is small; the centrifugal wind wheel 7
inhales airflow from the left air intake and the right air intake
simultaneously, which ensures fluent and balanced air-intake
from both sides thereof, increased air input and air output,
small probability of resonance, and high blowing efficiency
of'the heat exchanger for the indoor unit of the air conditioner.

While particular embodiments of the invention have been
shown and described, it will be obvious to those skilled in the
art that changes and modifications may be made without
departing from the invention in its broader aspects, and there-
fore, the aim in the appended claims is to cover all such
changes and modifications as fall within the true spirit and
scope of the invention.

The invention claimed is:
1. A heat exchanger for an indoor unit of an air conditioner,
the heat exchanger comprising:
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4

a housing having an air inlet, an air outlet, a left surface,
and a right surface, said left surface and said right sur-
face surrounding said air inlet;

a cooling coil; and

a centrifugal blower having an air exit, a volute housing, a
motor, and a centrifugal wind wheel;

wherein:

said cooling coil and said centrifugal blower are disposed
in said housing;

said air inlet and said air outlet are separately disposed on
two opposite ends of said housing;

said cooling coil is disposed in the back of said air inlet;

said centrifugal blower is disposed in the back of said
cooling coil;

said air exit is connected to said air outlet;

said motor is an external rotor motor and fits in the center
of a cavity in said centrifugal wind wheel;

a left air intake and a right air intake are respectively
formed on two sides of said volute housing;

said motor comprises a rotating shaft having two ends, and
two brackets;

two flanges are respectively disposed at said left air intake
and said right air intake;

a shaft sleeve having an end surface is disposed on an outer
wall of each of said two ends of said rotating shaft;

said connecting part is directly welded on said shaft sleeve;

each of said two flanges comprises an end surface;

said end surface of said shaft sleeve is disposed outside said
volute housing and adjacent to said end surface of said
each of said two flanges;

each of said two ends of said rotating shaft comprises an
end surface;

said two end surfaces of said two ends of said rotating shaft
are disposed inside said volute housing and adjacent to
said two end surfaces of said two flanges, respectively;

each of said two brackets comprises a connecting part, a
supporting part, and a receiving part;

said connecting part comprises a first end and a second end;

said supporting part comprises a third end and a fourth end;

said receiving part comprises a fifth end and a sixth end;

said sixth end is connected to one of said two flanges and
said first end is connected to one of said two ends of said
rotating shaft, wherein said motor and said centrifugal
wind wheel are suspended in a cavity of said volute
housing;

said second end is connected to said third end and an outer
surface of said second end is in parallel to an outer
surface of said third end;

said fourth end is connected to said fifth end and an outer
surface of'said fourth end is in parallel to an outer surface
of said receiving part;

said supporting part is in a twisted shape and has a twist
angle of substantially 90°;

an outer surface of said third end is substantially perpen-
dicular to an outer surface of said fourth end;

an outer surface of said connecting part is substantially
perpendicular to an outer surface of said receiving part;

said cooling coil comprises two planar surfaces which
form a V-shaped configuration;

each of said two planar surfaces comprises a head edge and
a root edge disposed opposite to said head edge;

head edges of said two planar surfaces are connected to
each other and root edges of said two planar surfaces are
separate from each other;

said root edges are connected separately to said left surface
and said right surface;
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said left surface and said right surface are boundaries of

said air inlet; and

said head edges are disposed in the back of said root edges.

2. The heat exchanger of claim 1, wherein said two flanges,
said receiving part of said two brackets, and said volute hous-
ing are fit with each other via bolts.

3. The heat exchanger of claim 1, wherein an air filter is
disposed at said air inlet.

4. In a heat exchanger for an indoor unit of an air condi-
tioner, the heat exchanger comprising: a housing having an air
inlet, an air outlet, a left surface, and a right surface, said air
inlet and said air outlet being separately disposed on two
opposite ends of said housing, and said left surface and said
right surface circumscribing said air inlet; a cooling coil; and
a centrifugal blower having an air exit, a volute housing, a
motor, and a centrifugal wind wheel; a left air intake and a
right air intake being respectively formed on two sides of said
volute housing; said cooling coil and said centrifugal blower
being disposed within said housing; said cooling coil being
disposed in the back of said air inlet; said centrifugal blower
being disposed in the back of said cooling coil; said cooling
coil comprising two planar surfaces which form a V-shaped
configuration; each of said two planar surfaces comprising a
head edge and a root edge disposed opposite to said head
edge; head edges of said two planar surfaces being connected
to each other and root edges of said two planar surfaces being
separate from each other;

wherein:

said motor is an external rotor motor and fits in the center
of a cavity in said centrifugal wind wheel;

said motor comprises a rotating shaft having two ends,
and two brackets;

two flanges are respectively disposed at said left air
intake and said right air intake;

a shaft sleeve having an end surface is disposed on an
outer wall of each of said two ends of said rotating
shaft;

said connecting part is directly welded on said shaft
sleeve;

each of said two flanges comprises an end surface;
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said end surface of said shaft sleeve is disposed outside
said volute housing and adjacent to said end surface of
said each of said two flanges;

each of said two ends of said rotating shaft comprises an
end surface;

said two end surfaces of said two ends of said rotating
shaft are disposed inside said volute housing and adja-
cent to said two end surfaces of said two flanges,
respectively;

each of said two brackets comprises a connecting part, a
supporting part, and a receiving part;

said connecting part comprises a first end and a second
end;

said supporting part comprises a third end and a fourth
end;

said receiving part comprises a fifth end and a sixth end;

said sixth end is connected to one of said two flanges and
said first end is connected to one of said two ends of
said rotating shaft, wherein said motor and said cen-
trifugal wind wheel are suspended in a cavity of said
volute housing;

said second end is connected to said third end and an
outer surface of said second end is in parallel to an
outer surface of said third end;

said fourth end is connected to said fifth end and an outer
surface of said fourth end is in parallel to an outer
surface of said receiving part;

said supporting part is in a twisted shape and has a twist
angle of substantially 90°;

an outer surface of said third end is substantially perpen-
dicular to an outer surface of said fourth end;

an outer surface of said connecting part is substantially
perpendicular to an outer surface of said receiving
part;

said root edges are connected separately to said left
surface and said right surface;

said left surface and said right surface are boundaries of
said air inlet; and

said head edges are disposed in the back of said root
edges.



